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Abstract 
 
Soil (ground) is for people amid social and economic activities, natural resource invaluable, the most precious 
wealth of a nation. From this point of view, Romania has a great wealth, especially given balanced structure planning: third 
area of forests, meadows third of hills, orchards and vineyards and third lowland land where farming takes place. 
Preventing soil erosion requires measures imposed by climatic characteristics of the area and socio-economic status, 
medium and long term actions to improve the situation of soil, which can then be combined nationwide to save and to 
ensure rational use and exploitation and sustainable land it holds Romania, regardless of land ownership. 
 
 Keywords: surface erosion, soil, rainfall, run-on, runoff, simulated rains. 
 
 
 
1. Introduction 
 
The limit values are values below which 
ecosystems are not in equilibrium with the risk in 
terms of triggering accelerated erosion and are 
important for understanding the relationship between 
geo-morphological and hydrological processes, is 
easily monitored through process modeling [1, 2, 7].  
The mechanical system that produces soil erosion 
consists of: agents, factors and indicators [3]. Agent 
fluid is water erosion in three ways: drops of rain, 
currents dispersed two-dimensional or one-
dimensional currents on slopes and focus on certain 
routes [6]. 
Erosion indicators are considered agents of 
action: indicators droplets dispersed currents and 
current focus.  
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Rainfall aggressiveness can be expressed by 
means of indicators derived from the processing 
pluviogrammes, which is the product of rainfall (mm) 
and average intensity of torrential rain core (mm · 
min-1) at 15 or 30 minutes, or when rain variable 
rainfall intensity, rainfall product of a uniform 
segment of rain (mm) and average intensity of rain on 
that segment (mm · min-1) is calculated for each rain 
erosion and then by summation, we obtain values 
monthly, seasonal and annual [4, 3]. 
Heavy rains, their local character, have a 
decisive role in erosion on slopes and small 
hydrological basins [4], and can be stated especially 
for small catchments, in terms of volume of discharge 
from precipitation, maximum precipitation during 24 
hours of special interest [3].  
Hydrometers wired to produce droplets are 
used to measure infiltration and resistance to soil 
erosion on small areas less than 1 m2. I built 
hydrometer staff within the discipline of "land 
improvements" of UASVM Cluj-Napoca, existing 
model S.C.C.C.E.S. - Perieni, Vaslui County and 
after [5]. 
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2.Material and Method 
 
Unit territory is located on hills developed on a 
monoclinal structure and poorly disposed, with a 
dominated erosiv structural relief (hills Bobalna and 
Dej Hills side). Configuration of the land is generally 
undulating, rarely flat or mixed, with predominantly 
moderate slopes with inclination towards smaller, 
with altitude between 230-610 m. Effects exerted by 
morphology area are beneficial for traces of oak 
found in its production unit, with the participation of 
beech (Kejdului Valley) and other valuable species 
mix. The 5th Dej production unit comprises Kejdului 
Valley basins; Codorului Valley, Jichisului Valley 
and part of the Tărpiului Valley, with a semi-
permanent character because during dry periods the 
valleys dry or have a very low flow, and are 
tributaries of the river Somes Mic. 
Hydrographic network density in Dej area is 
about 0.6 km2. Erosion processes in the region are 
moderate to intense, attained values around 2.5 t/ha 
per year of silt in suspension. Groundwater depth 
varies between 5-10 m, depending on the type of 
slope, groundwater flow is low but above 0.5 l / s. 
Towards the end of winter runoff values are higher, a 
phenomenon explained by the occurrence of rainy 
and warm periods in February and March, resulting 
in a relatively high frequency of floods. 
 
 
In the spring, summer and autumn average 
frequency of prevailing wind from the north-west 
(typical oceanic climate), and with winter average 
frequency is predominant in the north-east 
(continental climate characteristic). Aridity index has 
the value 36, and the humidity index 79, the 
favorable forest vegetation as green chips resulting 
from the analysis of the main species vegetate within 
the production units. 
According to data provided by the Northern 
Transylvania Meteorological Center annual average 
temperature for the city of Dej (Cluj county) is 8.73 
°C (normal), with multiannual values: 9.55 °C in 
spring, 19.12 °C in summer, 8.64 °C autumn and 
winter -2.40 °C. During the active growing season 
(March-October) annual average temperature is 13.64 
°. Hydrology reclamation works are divided into two 
categories: works for regulation of water regime by 
excess moisture from cultivated plots and works for 
the collection and disposal of excess water, from the 
soil surface through works of water regulation regime 
[4]. 
Measured using hydrometers were made in 
experimental stations from Târgu Jiu, Drăgăşani, 
Călugărească Valley, Podu Iloaiei and Perieni, which 
showed that the method emphasizes the role of soil 
tillage, cover crops and influence the degree of 
erosion [4]. 
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 Figure 1. Direct method to quantify soil erosion: a) Hydrometer; b) and c) trough collector to determine downstream: a) 
discharge coefficient (K), turbidity, eroded soil quantity, amount of drained water (Was), amount of infiltrated water (Wai); 
d) woolen yarn with diameter between 2-5 mm 
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Research on drainage, erosion and infiltration 
with simulated rain plots ecologically restored area 
ameliorative Toroc - Dej objectives were established: 
Determine the flow of water and soil; 
determining discharge coefficient; determination of 
soil water infiltration; the speed of infiltration; 
Pursuing the factors graduations number as follows: 
Factor A - rain intensity: a1 - intensity 0.8 mm · min-1.  
Factor B - soil moisture for hydrology leakage, 
similar to heavy rains the nucleus in the middle and at 
the end: b1 - dry soil; b2 - moist soil. Factor C - slope: 
c1 - slope of 7%; c2 - 12% slope; c3 - 22% slope. 
Factor D - control surface: d1 - low grass (pasture 
degraded); d2 - good grass (pasture moderately 
degraded); d3 - with less than three plantation forest 
(ecological reconstructed surface. 
Observation process infiltration, drainage and 
erosion were performed using sprinkler installations, 
performed using hydrometer with wool yarn. The use 
of such facilities is preferred method for determining 
the infiltration layer using water it permits infiltration 
curves closer to the real ones during the rains. If 
experimental measurements performed droplets 
formed at the end wool yarns have similar size with 
natural rain drops.  
Infiltration was determined indirectly by 
calculation corresponding balance equation 
(Simplified), minus the amount of water leaking 
fallen obtained.Before each determination was 
performed first leveling tank and box "sprinklers" 
that are attached to the same frame. Hydrometer is 
based on determining the difference between water 
infiltration time as sprinklers and caused leaking. 
Most droplets have a diameter between 3-4 
mm, which corresponds to the diameter of raindrops 
natural rainfall. Both droplet size and intensity of 
simulated rainfall was checked before other 
determinations maintaining constant throughout. 
Their diameter was determined using a bowl of castor 
oil as droplets fell and checked with a bowl of flour. 
The fall of raindrops in flour, they form lumps which 
after drying were sorted by diameter using sieves. 
 
3.Results and Discussions 
 
Following heavy rains, leaks occur as a 
rolled canvas spread over the land surface. Following 
leakage of these processes, with streams of water are 
entrained soil particles and moved longer distances or 
smaller. In table 1, table 2, table 3 and table 4 are 
presented the values obtained in Toroc-Dej The 
experimental conditions from simulated rainfall at 
two intensities on discharge coefficient and water 
infiltration into the soil. 
 
Table 1. Runoff coeficient registered throughh simulated rains with 0.8 mm ·min-1  intensity on dry and wet soil, from 
Toroc-Dej plots 
Variant Surface type Total runoffs Water fall Runoff coeficient 
(l per plot) 
Sl
op
e 
sid
e 
7%
 
D
ry
 
so
il 
Degraded pasture 88.83 
360 
 
0.25 
Moderated degraded pasture 62.51 0.17 
Ecologic afforested surface   70.58 0.20 
W
et
 
so
il 
Degraded pasture 107.06 0.30 
Moderated degraded pasture 79.44 0.22 
Ecologic afforested surface   81.14 0.23 
Sl
op
e 
sid
e 
12
%
 
D
ry
 
so
il 
Degraded pasture 140.94 0.39 
Moderated degraded pasture 100.46 0.28 
Ecologic afforested surface   117.63 0.33 
W
et
 
so
il 
Degraded pasture 150.52 0.42 
Moderated degraded pasture 108.04 0.30 
Ecologic afforested surface   122.88 0.34 
Sl
op
e 
sid
e 
22
%
 
D
ry
 
so
il 
Degraded pasture 180.14 0.50 
Moderated degraded pasture 157.18 0.44 
Ecologic afforested surface   166.85 0.46 
W
et
 
so
il 
Degraded pasture 194.88 0.54 
Moderated degraded pasture 174.26 0.48 
Ecologic afforested surface   174.00 0.48 
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Table 2. Runoff coeficient registered through simulated rains with 1.5 mm ·min-1  intensity on dry and wet soil, from 
Toroc-Dej plots 
Variant Surface type Total runoffs Water fall Runoff coeficient (l per plot) 
Sl
op
e 
sid
e 
7%
 
D
ry
 
so
il 
Degraded pasture 159.31 
675 
 
0.24 
Moderated degraded pasture 132.86 0.20 
Ecologic afforested surface   141.58 0.21 
W
et
  
so
il 
Degraded pasture 173.33 0.26 
Moderated degraded pasture 182.95 0.27 
Ecologic afforested surface   184.99 0.27 
Sl
op
e 
sid
e 
12
%
 
D
ry
 
so
il 
Degraded pasture 252.96 0.37 
Moderated degraded pasture 211.95 0.31 
Ecologic afforested surface   217.32 0.32 
W
et
  
so
il 
Degraded pasture 253.10 0.37 
Moderated degraded pasture 208.62 0.31 
Ecologic afforested surface   199.33 0.30 
Sl
op
e 
sid
e 
22
%
 
D
ry
 
so
il 
Degraded pasture 279.69 0.41 
Moderated degraded pasture 238.38 0.35 
Ecologic afforested surface   250.68 0.37 
W
et
  
so
il 
Degraded pasture 290.91 0.43 
Moderated degraded pasture 260.62 0.39 
Ecologic afforested surface   253.66 0.38 
 
 
 
 
 
 
Table 3. Water infiltration in soil and infiltration speed registered through simulated rains with 0.8 mm · min-1  intensity 
on dry and wet soil, from Toroc-Dej plots 
Variant Surface type Total runoffs Water fall 
Water 
infiltration in 
soil 
Infiltration 
speed 
(l per plot) l·min-1 
Sl
op
e 
sid
e 
 
7%
 D
ry
 
so
il 
Degraded pasture 86.90 
360 
273.10 6.07 
Moderated degraded pasture 60.90 299.10 6.65 
Ecologic afforested surface   68.90 291.10 6.47 
W
et
 
so
il 
Degraded pasture 105.00 255.00 5.67 
Moderated degraded pasture 77.60 282.40 6.28 
Ecologic afforested surface   79.50 280.50 6.23 
Sl
op
e 
sid
e 
12
%
 
D
ry
 
so
il 
Degraded pasture 138.60 221.40 4.92 
Moderated degraded pasture 98.50 261.50 5.81 
Ecologic afforested surface   115.60 244.40 5.43 
W
et
 
so
il 
Degraded pasture 147.60 212.40 4.72 
Moderated degraded pasture 105.50 254.50 5.66 
Ecologic afforested surface   120.50 239.50 5.32 
Sl
op
e 
sid
e 
22
%
 
D
ry
 
so
il 
Degraded pasture 176.50 183.50 4.08 
Moderated degraded pasture 154.40 205.60 4.57 
Ecologic afforested surface   164.40 195.60 4.35 
W
et
 
so
il 
Degraded pasture 190.80 169.20 3.76 
Moderated degraded pasture 170.60 189.40 4.21 
Ecologic afforested surface   170.50 189.50 4.21 
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Table 4. Water infiltration in soil and infiltration speed registered through simulated rains with 1.5 mm ·min-1  intensity on 
dry and wet soil, from Toroc-Dej area 
Variant Surface type Total runoffs Water fall 
Water 
infiltration 
in soil 
Infiltration 
speed 
(l per plo1) l·min-1 
Sl
op
e 
sid
e 
 
7%
 D
ry
 
so
il 
Degraded pasture 156.70 
675 
 
518.30 11.52 
Moderated degraded pasture 130.80 544.20 12.09 
Ecologic afforested surface   139.50 535.50 11.90 
W
et
 so
il Degraded pasture 170.50 504.50 11.21 
Moderated degraded pasture 180.70 494.30 10.98 
Ecologic afforested surface   182.50 492.50 10.94 
Sl
op
e 
sid
e 
12
%
 
D
ry
 
so
il 
Degraded pasture 248.60 426.40 9.48 
Moderated degraded pasture 209.50 465.50 10.34 
Ecologic afforested surface   214.60 460.40 10.23 
W
et
 so
il Degraded pasture 248.00 427.00 9.49 
Moderated degraded pasture 205.50 469.50 10.43 
Ecologic afforested surface   196.50 478.50 10.63 
Sl
op
e 
sid
e 
22
%
 
D
ry
 
so
il 
Degraded pasture 274.00 401.00 8.91 
Moderated degraded pasture 235.60 439.40 9.76 
Ecologic afforested surface   247.50 427.50 9.50 
W
et
 so
il Degraded pasture 284.00 391.00 8.69 
Moderated degraded pasture 256.60 418.40 9.30 
Ecologic afforested surface   250.00 425.00 9.44 
 
4.Conclusions 
 
The environmentally reconstructed surfaces 
(currently with seedlings less than three years) were 
collected volume of total leakage (water and soil) 
lower 0.0110 m3 · ha-1 dry soil conditions, a smaller 
footprint 0.0005 m3 · ha-1 in the wet soil conditions, 
the average obtained from plots located in stationary 
conditions. The environmentally reconstructed 
surfaces (currently with seedlings less than three 
years) were collected volume of total leakage (water 
and soil) lower 0.0058 m3 · ha-1 dry soil conditions, a 
smaller footprint 0.0005 m3 · ha-1 in the wet soil 
conditions, the average obtained from plots located in 
stationary conditions II. The environmentally 
reconstructed surfaces (currently with seedlings less 
than three years) were collected volume of total 
leakage (water and soil) lower 0.0078 m3 · ha-1 dry 
soil conditions, a smaller footprint 0.0005 m3 · ha-1 in 
the wet soil conditions, the average obtained from 
plots located in stationary conditions III. 
The environmentally reconstructed surfaces 
(currently with seedlings less than three years) were 
collected volume of total leakage (water and soil) 
lower 0.0021 m3 · ha-1 in average conditions of wet 
soil, dry soil, compared the overall average obtained 
from plots located in three bands stationary 
conditions. 
The total volume drained soil (m3 · ha-1) after 
the simulated rainfall intensity of 1.5 mm · min-1, the 
values are average soil moisture status similar heavy 
rains in the nucleus in the middle and the end. As you 
can see the experimental plots average total volume 
of water drained soil is 0.2162 m3 · ha-1, of which 
8.391 t · ha-1 is the amount of eroded soil. 
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